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(57) Abstract: A leg structure of a legged robot, wherein a lower leg 
part (24) is connected to the lower end of an upper leg part (23) through 
a knee joint (27), a foot part (25) having a six-component sensor (60) is 
connected to the lower end of the lower leg part (24) through an ankle 
joint (28), the ankle joint (28) allows the foot part (25) to be supported 
on the lower leg part (24) so as to be pitched about a lateral axis (Ly) 
and to be rolled about a longitudinal axis (Lx), and a motor for pitching 
(34) allowing the foot part (25) to be pitched about the lateral axis (Ly) 
is supported on the lower leg part (24) at a position above the ankle joint 
(28) and a motor for rolling (35) allowing the foot part (25) to be rolled 
about the longitudinal axis (Lx) is supported on the lower leg part (24) 
at a position above the ankle joint (28), whereby the moment of inertia 
about the knee joint (27) can be reduced to reduce a drive force for driv- 
ing the lower leg part (24), and the effect of the noise from the motors 
(34, 35) on the six-component sensor (60) attached to the foot part (25) 
can be minimized. 



[to**] 



WO 02/40228 Al lilBlMilMlllIlHIBIllIll 



DM, DZ. EC, EE, ES, Fl, GB, GD, GE, GH, GM, HR, HU, 
ID. IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR. LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ. NO, 
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, TT, TZ. UA, UG, US, UZ. VN, YU. ZA, ZM, 
ZW. 



(84) 18 £9 AR1PO »tf (GH, GM, KE, LS, MW, 

MZ, SD. SL, SZ, TZ, UG, ZM, ZW), ->T»» 
(AM AZ, BY, KG, KZ, MD, RU.TJ, TM), 3 — Q >y/<ft 



ft (AT. BE. CH, CY, DE. DK. ES, Fl, FR. GB, GR, IE. IT. 
LU. MC, NL, PT. SE, TR), OAPI ntff (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

2X*3-KRl/te0>fciil::oOTf*. ZtoXfiZhi 



(57) Stt: 

±BS!8& (2 3) OTWc&MSR (2 7) ^UTTWfiB (2 4) £&&U T 
PSU (2 4) (DT«tC6^^-fe>-t^ (6 0) *mtt%.& (2 5) ^S^KIffiS ( 
2 8) ZftLXMBL. JgirHlffi (2 8) teTIW (2 4) KftLTSSB (2 5 
) £££$481 (Ly) @Dlctfy^>^g£l;:£#U ^^$4^ (Lx) IeJ 
t)\ZU-V>>f&mz-3mtZ. £SB (2 5) (Ly) ®*)\Z\Zv? 

yVH^Mv^ytft*-* (3 4) ££WWfii5 (2 8) J:0t)±^©T8SI«P 
(2 4) K:3:&U £615 (2 5) *%\mm (Lx) IsIOfCP-U >^£tt*D 
-U^ffl*-* (3 5) £E1TKI8fi (2 8) «fc 0 fc±#OTI8!3B (2 4) fc* 

jrrs. ^niicko, mm (27) BDcots&^-^bfcM^stfTTiiiiffls 

(2 4) £K»iT£ffiSb:>J©(£«£05<h<ht>K, (3 4. 3 5) 

Xrt<£8B (2 5) Kifcttfc 6 (6 0) HR«T*«Sr*/MSHffll^* 



WO 02/40228 



PCT/JPOl/10057 



1 

m m m 

10 *>rt>*jW5*fM&P#y h©fM*»tt* B#ft§l§¥3 - 1 8 4 7 8 2*&ttfcJ; 
fc. 



WO 02/40228 PCT/JP01/10057 

2 

*%mtm&®&ft; iz&frTK-znrc t>©-c, mmmm o ©ts^-* > h * 

\z-tz>z\t*&mtt%o 
±&&&i*nmtz>tztb\z, *%w<Dmi<D&M\z&titf, ±mmorm\zm 
io mmftVTTfflmzmm?zttb\z, rmu<DTmz^B^&nm^^L 
Tjgs§u &nmm*TfflmzttVT%uztE.%mm®Ki\z¥y^>y&mz5: 

15 t5D — U ^/IJ*-* £JEgrW»«k 0 fe±#0TW»K:£# L£ £ t SHI £ 

J: t) fe^cTIE^tfeCT, a*4feT** try ^^fllt-^fc.fctf n 
20 -U>^H*-*®ffi«#BWttfc»ifiLTK8W^ 

££*fPJ©f!2©#mtc<fcntf, ±IEfg 1 ©tftftfcin&T, 



WO 02/40228 PCT/JPOl/10057 

3 

*4«*j,ktf p-u >^tt»©«csr*0te***» i ©mftut, try^>^«i« 

±umm\z^n\i, &M&-mzmx.it®im#&. #k\z&&tz£5\z& 
£ £ n& tr y 5 1 > «k tfp - 'J > ^w©-*©^« (c 0te g s tc^u 

20 , ey^>^$ft^^ck^P--'J>^a5©ffi^©(^^tl^$ftfc:Ea$nfeM^ 

iftt»fc£tfn-U >^«iaiJ©flS^rftlHl(B*'&*i:t'bK:, ft 2 ©igiiiHT^id 
-&£©"?, ja«©Ks/^>^*«k^o-u >tf*nu\z&w 

^>^tt«©M*«<i-* ££#«*©■?, jimH*©p>^7-f 7>x« 



WO 02/40228 PCT/JPOl/10057 

4 

icp-u *wa#»D#y hommmnh-ox, \>y?-y>m 
w>\z&mu-v>?smz3c&?zu-y>!fmm\t. vv?>mm\z&& 

mm^ntcmm^jv^t, tttomxtiMzmm-ztifzu-v xrm*-*® 
mtim<DBm^mm^)v^izmm-t^u--^y^m^)VY^m^mt, 
• u > ^f*sp i*i k niA uses s nxra^^^-v fcni^-r s 1 1 1> ic p - u > if 

±mmmz&ni*. js«*-#tc«f*.fcp-g>^»*r*, vy?>#mmz 
\&&?z&5\z&mvitu-y>#wM<Dftm\z®n&&K:3i&v, p-u>^ 

»*4^sctfe<js«ftfflfi-Lrp-u>^**c:t^T#. ?&v3j£SB*p 



WO 02/40228 PCT/JP01/10057 

5 

*fc*»98©*6©»«l: 1 kntf, ±|E»4*&«Jli5_©#«fcJn*.T, P- 

h©P8S§#8££ft*. 
5 ±|B*jfcfcJ:ntf, a-U>^«#o^«ft«'5«^#iii«*/t-i!:TlliPU> 

itu £«©j*#&*£$*«ici»jfcr* 

Btt#/t-**tfTlilU >£Bfc5B£TSBfcW£--£fc#£, /X- 
£fc#f89i©lg 8 ©#«fc *n«, ±3B3I 1 ~fg 7 ©«p»©ftrn^©4#«fcjp 

» s $ < teste®, &m\znvtitt yvtfi^—sxD j <i x<D&m*&\m < ft 

25 4 6 tt#»9J©BlEaWS*j£U **fl©rt«W£*Btt#/t-- 6 2 *$«ktf# 

•t >u- 6 o fifctfraa-b >**«i*-r <5. 

Hl~H7tt*58W©— KBMl#lft*-r , b©T, BlfiUVAMa^y h©IE® 



WO 02/40228 PCT/JPOl/10057 

6 

4© 3- 3mmmm. 04teEI3©4-4*l$r®0, H5Kn r W«fc«fctfje« 
■#11, SI 2, £8fcl 3L, *Wl 3R, £N1 4L*J«k^*Wl 4R*« 

io §. £Mi 3L**«*m 3R<o&*\t, ±mmet, Tiint, ^fB 
1 8&*s*j&£n. n#i i t±«i«i 6tttwwfiisi 9T?igiS@$n, ±^gu 

1 6tTW«l 7«i:f*MK02 OTigigSn, TM» 1 7 8 £tt^*H 
gi5 2 lTg&Sft, XIC±M«1 6©W*W+MlCtt, ±tt«l 6 
#LTT¥**i**&»©J:IMMl2 2 3^R»6n*. £fc£fl*Pl 4L££tf:fc 
15 fliPl 4R©&*«, ±W2 3t, TBP«2 4i:Ji«2 5t*>6«J«$n, M# 
1 lt±W«2 3i:ttJRM»2 6-Tf»tt$n» ±W«2 3 £TW«2 4 fc«»W 
• ft 2 7Tjg*S.*n, TWffl2 4i:S«2 5ittjei-H«S2 8Tail!S$ns. Hfc 

Htti i tail 2<h«irws&2 9T?ig^$n«. ^, ftrgBSnafrtt, -e©&g© 

£N1 4L(M1 4Ri:«ffi»»fera-«|jfi7?**fc», -£©«®-fSra« 

m^^mmm\z^r)^)Vh^mmm3 i&*zsmmm3 2*^ux«»sn« 

25 o TW2 4ttf©tMiiinTI'J>^ 3£<ifi*T£9, THPU>^3 
3©±*»lCffl**fc3 4a^^$fiiilLy^rpJfCg3«Lfct!y5 1 >^ ; E>-^3 
4#*£i#$*U TWU>*3 3©*m«fcffi*tt3 5a*S**iLy^l:B 

•fefci|i|lli&Ly±fc£V>T, Ky^>^||fc«36#TWU>*3 3©TMfc-*f 



WO 02/40228 PCT/JP01/10057 

7 

). Ky^^ffl*-^ 4C0ffl*J®l3 4 afcKtt&«»:/-U 3 9£, fe&W 
«L y ±fcEfi 'J 4 0 £#ft«KJP h 4 1 T&i&S ft*. SKSr:/- 
U 3 9, ft»7-U 4 0**tf*»*WM lttKy^>^Jfl<n>h«»#R4 

5 2 -fiett^-u 4 o ttry^^ttws 6t^©;\^--^i 

aaw^***f©iaft*i*abTratf±fc^^ 

10 • >^*«M4*«— #fc»Jfc**l* (H4#H8). 0-U>^ttl»4 4O^Wk:« 
JRC0D-U>^#4 6«©^DXD-7^7U>^4 7, 4 7^1X5 
^StlTSD, H©P-U>^«BJ4 6 tdSSP 2 5i^H€*n*. 

e^>»3 6 (Dftmztett®te&&tt&-2nftmW}^)i<¥ j rm 5 1 

©M«k:ia£UfcfE»7-- , J 5 P->J 3 5©W^ltt3 5aC 

15 03SbfcK»^-U 5 3t*»**^;Ph5 4T?»«*nT*D, M^-U 5 3 
, 5 2*±T*fc*K«'t»5 4ttO-U>^ffl^he^^5 5 

7 MBe*^;^*-* 5 1 omm^wtntcmm^jv^ 5 8 izm&? 

3$*#[S]©ffi«, fcitfttesl*®!)©*-^!*) &*ttrr5 6#*'fe>if-6 
0jWRtt5*L £fc£$2 5©»«±IBlCtt6^*'fe>'tJ-6 0©7>7 P 6 4*tK 

25 tt^ns. 

«, SHBP-U>^«lSU4 4i:, P-'J >^8W4 6 «»"WM^I*5 1 

t\ m^jm 1 ^ 5 8 vmi'vvttm 5 6 5 7 



WO 02/40228 PCT/JP01/10057 

8 

»3 6KlH€*nT^*. ttt>T, JSSB2 5 tffc&fflSlL y ISO Mv ?>9t 

si&Ktt, 6 2 * irwn«»#tt* /t- 6 3 «H*fc tr ? 

*/t-6 3fc»UTrtffl»#8##/1-6 2 W*t«*fttfcD-U V^TS. M 
10 , /t- 6 3**tfrtH«£#R;fr/t-6 2 38U*#EIftUTt), 1*3 

/t- 6 2 teftr&ttli&L x 4>fc l/TMWfcM*M*fc*M*** 

15 *a-63 * *r;i*m*»««*;t- e 2 otmrntomtz* m^-o^-rm 

Utfy hR©TWSU2 4©T«fcJB#M»2 8*^UTft«$nfcSaS2 5$ 
fe&ffci&giL ymQizVy^stfZltZ^K tTy^^ffl*-* 3 4 ftK»-r*t 
20 , -ec[)m^f*3 4 a©®IE#fc:v? : >^/fWl'h£*#9!4 2©K»^-U 3 9 

sn, if^5 i >^ffl«a*4 3ttA**n*:iHifi&»aLTtry5 t >^«i«3 6 

tfy5 i >y$llia53 6^, *ttfcH*©P-U>^ttl«4 4£:#K:;£ 
^$Hli^LylHll9<CllIte'r'5<i:, P-U >^Hfrf&4 4fcP-U >^8B&4 6 

y^yif^mz 6&®misTh, n-v>y®m6 i©m^^;u^ws i« 
t) tP- u >^-rs £ t«jh$ns. 



WO 02/40228 PCT/JP01/10057 

9 

£Sg$Tf £ -e^lti^fi 3 5a <D®m&a- 'J >ifm^)V hfcM^g. 5 5 ©IK 
ft:/-U 5 3, M^h5 4£<ktfftI&:/-'J 5 2 fc^LTlKlK^JM^ttl 

5 ncfe^^n, k»^^;^-v*iii5 i<Dmm\mm^)v^-v 5 8, raw^ 

5 ;M^5 7l3J:^tt*WM £ *lft5 6*^LT9 0° D- 
&4 6£-#©£$2 5£P-'J>^$-fr5. \dy 3 6 

£fct^^>^ffl^-*3 4££tfP-U>^ffl ; e-*3 5£J£trWS5 2 8 «k 
H±*©TW2 4l:$j$L/S:0t, mS©^#V^tf y 9->>fm*-9 3 4*3 
15 «fcOtP-U>^ffl ; E-^3 5 0ffi«^flfH«S2 7fc:S5iS-r*. -toll*, Mflf 
2 7 0 0 ®TW» 2 4 ©tttt*-* > h £$4>£i*T, K Hffi 2 7 SffiKrTSSB 

U>^ffl ; E-^3 5©{fcg#J£8l52 5 K:tt»j-fc6^*-fe>-^6 0 

«>, 6^-*-fe>-y-6 0#k^>^/B*-*3 4fc.J;tfP-U>^ffl ; &-*3 5 

20 © / x© &g (** < & o T^m»aE^i^±-r 5 . 

*fctfy^>^ffl ; e-^3 4*5<fctfP-U>^;B : E-*3 5©±|Bg2fi^^0 

25 

®fe?Z>1t#>, W*A-6 2. 6 3fcTWU>*3 3 ©T*S©KmJ*li3 3 at 



WO 02/40228 PCT/JPOl/10057 

10 

U2 5 rt«W£#tt#^--6 2 6 

* ©KMX £fT 5 C £ #« flJIB *C * * . 

10 fcMj'WM^ 5 8 £, P-U>^«l«»4 4rtfcR«llcE**nTn-'J>^ 
. »#4 6»C«ttSnfc«»^^*ir5 7t«****, tfy^^^ffl^-^3 
4Tflf5;f>^i»3 6&EH6**TJS«2 BSlfy^^^*^ D-U >^JB 
^-^3 5 TWft'WMP'V 5 8 £®iE£i±T£gB 2 5 fca-'J >if**TU* 

5Trn.-U>^«l«4 4ftli«E$*TJSa52 5 &U-U>^"&, tf 

20 T*>AV>. 

3 72/£ 5 S -fe T 5 C £ #T * 5 . 



WO 02/40228 



PCT/JPOl/10057 




1. -hWffi (2 3) <DTffi\Z®W® (2 7) ZfrLXTmm (2 4) *jgttf* 
• fcifcfc, TW (2 4) ©T*fcE» (2 5) ^JStTMBS (2 8) ^lll 

5 »U SITUSS (2 8) IJTW (2 4) fc#LTfi« (2 5) £££ttll (L 
y) ®V\z\Zy?->>f&mz3LftL, ftOflMfctbft (Lx) @0fcP-U>y@ 

(2 5) (Ly) 09 (Cfc^^SitSHy ^^ffl^-* 

(3 4) SrStTISSii (2 8) •kOfc-k^OTMH* (2 4) 
10 JSSB (2 5) SttftJMft (Lx) liOICD-iJ^mSP-'J^^ ( 

3 5) (2 8) «fc 0 fe±#©TW« (2 4) «»bfc£lt*«r«t 

2. TBPffi (2 4) fcfe&ttfc (Ly) 0Ofc0«gWt6fc^$nfetry^>^ 

mm (3 6) 

15 . (Ly) ^WKBBSnfclfy^^^iS*-^ (3 4) ©m^i* (3 

4 a) omcftify^^** (3 6) \z^mr?>^y^>^m^)Vbmm^m 

(42) 

fcv^fWB (3 6) KJSSB (2 5) *D-U>^HIBk:SJ*-r*o-U> 
jfttR (6 1) t. 

20 »*BllcBB«OWi»»a#yhO«WBft. 

3. ±mU (2 3) ©T*8«B8Si5 (2 7) S^HTBW (2 4) 

TW» (2 4) ©T*fcJB« (2 5) ££1TMSi5 (2 8) Sr^LT* 
ISb, Str^ffi (2 8) STW (2 4) \ZttVT&U (2 5) (L 
y) SOfctry^ye&fcSftU *OjlMM**l (Lx) 00 fco-U 
25 ftlc3t»-r*IP3ttl»0#y h©BP#lire&oT, 

ffiKfcE3irf*«fc3K:H££n, -tn^ntfE**!* (Ly) ED^tf^ 
$AH (Lx) SOKHeKE-rStfy^^^ttiaP (3 6) fcitfD-'J >^«I«B (4 
4) <fc, 

tru/^>^$ftSB (3 6) *«ktfD--y>^*l» (4 4) O-^O^jSHCEKea 




m m * m m (mm 



PCT/JP01/10057 




